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bstract

.

, . ,
This ‘research wigl thoroughty document the experiences of a small
number of 5th grade children in an elementary school computer -
laboratory, using L0GQ; an advanced computer language designed. -~
for children. Four groups of four children will be taught a 10-
week LOGO course. Detailed anecdotal records will be kept, and’
observers will note the deyelopment «of the children's computer
programming skills, and the acquisition of knowledge in the areas
of mathbmatics, seience, and language, and of cognitive strategies -
and attitudinal changes which transfer beyond the specific subject

matter studied. - L

A collaborative team, including MIT research scientists, a public
schdol teacher and curricu developer, and consultants.in science
curriculum evaluation froyggzucation Development Center, will
conduct the research. A fNnal report will be prepared by the
project staff, summarizing the experiences’ of each about the.success
of the LOGO classrgom experience in helping children acquire skills

. and knowledge in the target areas. Thé success of the assessment
methedology will be discussed and strategies suggested for a large

* scale evaluation to be ca;jypted in the future. '

~—,




PROPOSAL SUFTIARY.

«

This propoeal ltfeupto to ‘take a further step In making the uork of the
M.1.7. LOGO Group. and othor ruolrchoro in LOGO. nvllllblo for

lnplenntatlon in rulletlc school esttings. -The 'propoaod documentation of
.,
a LOGD learning experience u_IH\ offer specific infgrmation about the use of

. . ! .
.presentiy advanced educational technology in ah elementary ,school

ctaesroom. It will pinpoint the skills and knouledge scquired by the

- ’

etudente, and provide evidence about the poa'olbfo t'ranofe'r» of learning into
more gc\nonll cognitive skills such as problem-soiving. The information and

»

the methodologles tested will point out ponlbll‘ﬂiu for large scale

. N
verchat,lon of the obaorud gains, as-usii as -prsv!:.‘a ths basis for
prlctlcal currlculu- dnvo!opunt. The information provldod uitl qle0 help
fon 8 baele for trfo decisions to be made by educatore throughout ‘tho
‘courgtru, In -the next few years concerning the ues of ’CO_lputltlonlll

technoiogy in public schoo! classrooms.

The i-uo'ar.cr(»plan calle for the installation of @ emall computer Iqbor'atoru
in tr;o Llnco-l,rﬁgcl;iool. an ol!ener.vtaru school in Brookline, Hagoachc./a;ottc.
The I.bor.toru will cqnoiot of four self-stending conputor syetens, oﬁh
u//ng a ‘DEC LSI-11 processor, and including qraphlco. nualc and hard copy °
capabllltlop.» (The LOGO og‘e- prepared for it.cen bc run on any POP- 11‘

v ‘ .

computer currently in use in schoois.) ) )

L4 . +
¥ _ F

- -
The main study will focue on 8 detalled documentstion of four “proupe Oof °
§ “
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-~ weans fqr documenting the Ioarning will be as follous:

’

'ueoka,ln the conputor Iaboratoru. receiving Inatructuon

‘projects, the chiidren uill ‘also be exposed to specific

g

- - - .«
>

' { —

[ A\ . : ® r , . .

W chlld(*en esach, with. each group opendlng 4-5 hours pelr ueek for ten

in LOGO

programming. In addition thore uitl be other. claoaea a[d lnformal

'coupute}- club® activities, but the on}m_-‘vqt\on of these acuvitleo uill Qe

less inteneive and less systematic. ' .

The children ulll be instructed in the baelka of the LOGO' { anguage, and the

bulk of tholr time will be spent on individualiy chosen projects in which

the children have the opportunity to apply thelr progralllng ekills in the
-~y

areas of geometry, computer .graphics. doeigm, conqutarnanrutlon. nupvé.

individually ‘chosen:
14 . !

games and quiz programs, etc.. In addition to

*wini -units™. in

*

several of the above areas.

-

The main thurst of ths research will be ~to‘\thprouth(dbculent. the selected

The

18 <hlidrene’ learning ase thou' perticipate in the 'LOGO exper ience,

anecdotal records

of the uork of each child kept by the t,‘cher and obur‘-ver each'da’g:
char ts shou\ng the progress of each chlld In certalin. pro-deflned skills in

the areas of couputpr progrllllng. naghuatica', and language arta;

specnalw designed assesiment octlvltlea whll be used to observe the

chi ldrena progress in cognitive .reu such as problep-aolvlng; Intervieus
[

uill be devloed to measure the chlldrena Inprovonant In at}utudoa touard

themee!ves as learners and touardo th. ues of conputere =

-
]
-

- .
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Atthough' a statistical analysig will not be attempted, a final report will

b* pub | | shed ;‘Dinarlzing the findings, and provl&lng a brief description of

the overall bork of. each child. The research tea'l 'ulll be a col laboratlval

group including:
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1.NEED FOR‘TFE STUDY

.

{a)Background of the M.].T. LOGO Grog The cost of computer pouer |is

‘divided by ten every fiye or six years. Thlu leanu that you will bring pen

times as much conputer poser for a given lnveathent In 1989 as you could
have bought for :en tllea that }mutmt in 1968. The LlI}O project has

been dedicated ulnco its very emall beginnlnga in 1968 tq developing the

.

technological -infrastructure and the conceptual framework for the kinds of

educational uses of the computer whicH we expected (and still expect) to

become widely-used in the ninetesn eighties. Researchers who are not
familiar with this.uork can obtain some lnai'ght‘ into It by reading the

"appended paper “"Uses of Teéhno’logg to Enhance Education™. The LOGO

)

tradi tion d!vergod from other trends in the development 0f computer uses

-

fer education through 6ur belief that people witl do very d'fferent thmgs‘
With inexpensive: poueriul computers th’an they were doing with the more
expensive lesa powerful computers, lndped thp new uses will not sven be
"contnnuoua with the old. They wilti uag ‘different: computer |anguages,

engage di fferant aubject lattera, atc.. . Such.a perspective ‘led to a

otrategg of research in a aonouhat raFcfted iaboratorg atmosphere uhero e

had little lntoncction with people uho‘ Were aiready wokking with computers

-~

Iin schools. l'n“o.ur l.ol‘lon' He developed methods and machines which

- %
seened at the time outragobunlu qoot-lneffectwe.

.

¢ N .
Two salient trends .are now changing the Felation of cost-effectiveness.
» : N . ‘ N . \
‘8., :




| 5
the first fs jthe grouing crisis in the echools inv'olving loss of

/ . :
effectivenass ljh relation both to the learning of -basic skills and to the

development of social trust and confidence. Ths second is technolog\{/uhim ’

shpus itself already as the falling cost of computer power and uill in the

future take the form of dn Inexorable movement ‘towards mass diffusion of

- -

personal computers on g escale uhich may catch up uith that of television -

r

sef8 within a decade. Those tuwo trends transform ,{he products of our uork'

from the status of "ivory tousr toys" to that of usable instrumente whose

cost-effectiveness |s alrsady acceptable and uill increase rapidly in the

. »

next feu years. It is obviously time for us to emerge from our sheltered
3

environment. Concretely this means that ue have to demonstrate to a

general Iy chptical wor Id that our computer based learning environment can
‘ . ° .

be_operated irf an ordinary school setting by tedchers who are not computer

‘scientisty and that the students gain something valuable and unique from

this experlence. \
b

'

Our attempts to do .thla have pr'oduced some "'grosﬂhg pains®. The worst of
these uss felt in a rejection by the N.S.F. of a recent proposal. When ‘we
wrote the paper "Uses of Tec'hnolc;gg to Enhance Education” end pro‘aentod it
to tmrN.S.F. in 1373 as a proposal to da've!op t;ci"mologleo. thoor:etic:.a!
ideas and computer systems, ue coul‘d Hrite uith ease, confidence and
naéte‘rg about ’ln arlu of work ;n ;ahlch ue h;d' long exporioﬁco. Thie
accounted for the euccu;a of the proposal which uas reflected r;qt only bu
the award 'of a ynt of 81,108,800 but, even more ancow;glnglu.~bu the

af

thousands of‘ roquéota ue have received for goples of ®the docu-o;\t.'-

’ A J
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Atthough not published in ; "journal® it hef'bocole quite in4<uentlal
internationaily. In 1976 ue presented 8 neu proposal to dperatb an

expepthental .class in uhich the technologies, ideas and systems developed

earijer could Qe tested... Thie proposal had @ more mixed reception., The-

-
-

revieuers agreed (alnost/Un;nlpguolg) that our ;ork was innovative and
lnpqrtant GAd that we uere‘far ahead of anyone e!s; in de;;roplng the wuses
- of conputerb-ln elementary educstion. Housver they noted With concern a
nueber of -weakneeses. For example, we had little pxperionée'in uorkgng
) \
uith schoole; .ua seemed to have paid insufficient attentiqn to teacher
training; éur concept of “teaching materials” uas very dlfferegt from uhat'
@ teacher in a school would o;poct; the organization of our laboratory Had
a looaenaga which uas appr?prlate fb; pure reaaercg but not well adapted to
an operqtiqnal project such as running a schoo! or‘preparing_matériqla for
~ general dissemination; 4e are vague about evaluation; etc.. lh shor t,
uhile,tha reviewers |iked the project, they expressed doubts about uhether
we had demonstrated ability to carry ft through. . Y

L}
“'Pp the present proposal many of these usaknesses are remedied. This
proposal is nora‘nodeat goth in scale and in anbiti;n. but its goals are
correspondingly more cleariy defined and more clearlu\relafed to the norg
practical problem of building credibility amongst school educators.

The charges are not merely on the level of uérda and plans. The newu

%roposal embodies the results of 8 critical further six monthe of life of

oor project during uhich time attention has been focussed on developing -an
. ’ v . .

approach to teacher tralﬁlng ond to-the me thodology of deecriptlgh and

L4
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reporting of what actually happens when children work In our cdmpuler .based

)

learning anvlronm'onta. Ouring this period we also lald th_e foundations foos

working rolatwnshlpo with tive school suetepe (the Brookline Schools im

uhich we propou to do tha work described below and the YOr‘ktoun Hm/ghta

B.0.C.E. .S. where a LOGO pro;eqt for emotionally disturbed children is nou

being operated by a teacher tralnad by us at-M,1.T.) We have also begurw to

1o

explore the pqo\lbllltg of a partnership ulth an oxternal organlzatiOn

{E.D.C.) experienced in dovaloping educatmnal natariale (eao appended

lottera of intent of cooporation from Brookline Schooia and E.O.C.).

Flnaltg. under the hoadlng of Hstlng changes In our group we nent;on that
the form.of ‘f)\io neu proposal, the way our research interests have
deveioped. and the smergence of thQas relationships oue a great deal to.two
rela.tlvelg neu members of our group. These are Bob. La;aler"and Dan Watt,

-

Both members are’ dedicated to the problems of Improving teaching and of

underatandlfig and describing uhat actually happens in teaching and In’

tearning. Both are mature persons uho joined us at N.I.T. after a long

v N

period of professional Involvament In-the ."real ggrl‘t{' (of computers and of

schools respectively.)

(B) What A Kid Learns When He Learns LOGO. N

“»

v

We use the word LOGO here to refer not only to @ partléullr programming

¢ <

'languago but "to a general apprvach-to eddcation which has groun around it.

One of the prlnclplea of this approach ls that ue never teach "programming”

-

as suchg 1it-is alu§gg learned (as is a chlid's flro( riatural language) as

an Integral part of other activities which ars perceived by the student &s

»

wor thuhile in themselvee.. In the case of the work we propose here, thlr.

11.
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.

activity is fnitially in the arses of computer graphics. We have fqund

‘through informal experiments that. sole or other form of this activity

il

proves attractive to the vast.majority of, children (a_nd adults) including

thoss whose previous record of ;scholastic non-performance wowed mggeeat

«

that no such intellectualized activity would "grab” them. So the children
Al

conceptualize their initial activitigs,as drauing with the computer,

.

teaching the c@puter to draw, etc.. But this activity happens (by

R 4
design!) to be extremely rich in various' kinds of knoutedge including:

4

knoulegget about prog'ranglng'. geowetric knouledge, arithmetic knouledge,
general "problem-solving” or *heuristic" knouledge and above all a sense ‘of
the pouer of relff"’lng to one's t;un intel lectual '(inc'luding dntui tive)
-'a:':tlvbtles. Our hope is that tpé,ch“d is acquiring knouiedge - in alll these

. ) .
- areas as he goes about l|earning to drive program-controlied turties over

y

the computer dieplay.

a

The research problem underlying this prgposal Is hou to document the
child's |ife in the LOGO sxperience in such a way as to be able to d}acma
e:qnalblg uhe ther ang\ such thing ls'happ'enln'g. To'\formu|ate. thie task a
lHttle better we first gjve soms exampies of phenomena we have epcountered

* * in informal work with children. The ressarch goals will focus on-selecting
" l.‘? 0
a number of such phenomenon which seem particularly informative, frequently

obg)nd and easy to ses.

-

ot

PHENOMENON #1: Turtle-LOGO has neltl’fer a Threshold nor a Ceil Ings

[t Is well known that prograsming & computer can be' a- "turn-on” for many

.
v v /




S

-~

Jnouledge needed to exberlcnce the thrill of programming le' t06 high to

But. In the usual BASIC computer environment the threshold of
. v -

L

-
’

drau in those children uho come uith a resistance to ‘school learning
” . ’ N

-

eepoc'lallﬁmathepatlcal learning. Our experience wuith LOGO ‘indicates that

-

. - . v
this threshold effedt is not at-all related to aptitudes or Inteliigence or.

’

even to "task". For LOGO is deolgne‘d‘oo that there is no effective

threshold, by, which we mean that anyone can learn in the first minute of

. 1

contact uith the nachi.ne enough- to do something interesting, and can

0

progress from there in equally emall incrsments of Iearnling if he 0 wishes

3

’ N
to a degree of sophistication ("no ceiling”) which scarcely anyone obtair;ne
in a BASIC environment. « -

c
v
-

PHENOMENON "2: A Mini-World Where the Concept of "Attention Span” le

not Applicable.

We have seen children referred to‘uu by counse! lors as "hgvlng an attention
span of less than five minutey™ work for .an hour or fuo without a break at
LOGO. One should not be surprized that some activities do this: dancing
clearly does and movies etc.. What iet\out of the ordinary ie that thlo. ie

\ .
a very "mathematical” activity, ’

* PHENOMENON #3: Cur ing Mathophobla ~

: Tﬁqru are children uho did not learn arithmetic becausedthey hated numbers
i | 3 v

¢ . L. ' s
until they had their first truly joyful consciously mathematical

experience. Once they stop hating the m{b:ro ‘they begin to-enjoy them and

. o

.

‘\
learn to manipulate them.




i

PHENOMENON #4: Learning Line Integrals Without Noticing It --_Also

) Differential Equations. . : ’ . .
. Y T v, -

. . v ° .
q{\\\; « The first three phenomena might Rave sesmed biased to children in

A

ditficul ty.. Thie bne applies to children of all ages. For a turtle
drauing @ curve is going foruard @ littie, turning a little and so on.

. .

It is easy for the pro&rau to eccumulate a running sum of sowme quantity as
it’ goes a.“long. A |i\t\t|-a thought m‘ouc’._t;!at ‘thio is-a line Intggrel and a
. very pouerful idea which mors~t‘hap one child has re-invented. (For a case
at{udy _oaell'Ubes o‘f Technology to Enhence é&ﬁcdtioﬁ”. p.. 57-63, espe.cial ty
p 68). This phen‘dmnonr‘lljluotratoe wmany aepects of- uathenética/\ln a
‘couﬁutat‘l‘o'nal context. Notice how ths 'concipt‘of iine integral comes to be ~
more eleméntary and'(_os‘ course) more general than what is normally reg;rdad
' as the A'na.tura! first 'concepi" of integral line a; tied ?urtlf’lc_lallu) to

¢ 4 the special case of areas under a cur;e. . _‘ . e

v

He: have ‘evidence that this reversal of ~ordsr avolds ths, confusions
Y « ~ »

encountered by almost sveryone who follous ths traditional seguence. (Even
B ] . . FE .

P many very ma.thematicallg sophisticated students find itm to look

L I
for the area when they first encounter a Iine’ integral.) HWhether this kind

of consideration is relevant to what children should do In their
uathematicali‘uork is, of cgqures, open to controversy. B‘ut-raadevla uho.
think that it ib a‘nouldgoto /t_b_at the Turtie definition” of a clrcl; ("Uses
of Technology.:." p 47) takes as fundamental the ;ai:t that it l.a a cur‘-va/

of constant curvaturs and one couid argus that this "differential"” or

"local”. definition really is seen by modern science as more fundamental

%
-~ .

| 0 I
PSRN '
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- the, proportu of equal r'u#\ll,

a8 turtle

-
L)

than elthor the Euclldean or .the’Carteolan uay’ of deflnlng thc circie by

4

, “
y . . .o

< oo~

'But I#\ a LOGO prograning context cbl‘ldren are constantlg using. sub-

q 1
proccdureo to bulld supe?'-eproceﬂurea. . Some fall In Iove wlth the idea of

-aklng uonthmg very, conplox bg bulldlng a lHtle at a time. Perhapo thid

ulll{ve them a taste for one. of the" most WNM aspects of’ a.!
¢

intel l\Sctudl acwltu. partitularly mathematics. -\,

[P . L
-
©;

-~

te . . =

PFEM'I‘EW #5: Coifaute}- Pretedures and People Procedures, {or"the

Couputer ﬂetaphor"). o Y - ) . :

> -

It is easy to arithroponorphlze turtles. So.one way to make @ procedure‘for

v s )
Nses of...") Ia/to do It uourulf. observe your omn behavlor and

~E

'oxpréu.t“ t in 'tu‘rtie Ianguage . Sox ualk in a clrclo‘ see that thils

A v b * kS
) . c,
” . ) : o »

Coﬂver‘ae!u.‘ ue havs taugﬁt chiidren to learn a reu aHH’eg. juggling by .

't!ﬂ”nk of thmalveo 440:* thip purpoee) as couputoro and urntlng sub-

procodurn? It raallu sesms to help most peoplo. A research quutloﬁ
bears on the dxtent to which chlldren wlll do this. opontmouolu in heu
-~ N ’ . ® . - ‘ - . .

[ N »

o‘do'somth*lng (eg. drau a clrcle or the complex example on pp-

N
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s .
' ) A Nbed tor Hor Syatmhc StudLang Docunentatlon of LOGO Learning.
! ) .o
Undor (Br) we gave Y nall unplc of phononna Which have: been reported at = :
) ﬁ 4 -~

some t/o bu members of our Ioboutoru who have worked wlth children. .

1 . ®

Neithur tho condltfoha of uork nor ths expertise of the workers ‘t@vorpd the . L |

v

collectlon of, sustenatl%, cred/El‘ data about such\phenomena, Dur firat
goal In the work We want to do next ls to gather such data-by having small
claesqs tausht austenatléallgﬁbu' a ﬂl‘?pllﬁid. observant teacher while

observers co#le/c/ as much dota as ponible.-' The obeervers will definitely

include the following: T _ B ’ %

F .
f

.
.
~
. e 4 . /
. .
‘ - s

Our next goal |s derivative from this one. The truth is that nel ther ue

~

- / .
nor' anyone knows how to tollect and. report ou‘ch data in an "optimal

fashion®. We have.already found It valu ble to use more than one method of
4 . I

data collacﬁa and anana‘lo for n. In these more systematic

studies we shall contmua to do a0 and” treat the conparatlve problem as 3

9
3

research goﬂ in ltulh Although auch wor uot alnoot by definition, be

open-ended We cite on¥ example of the kinds of laauea that will-arlese and
3 - -
perhape be clarified. L 4 ) \

“ -
'

' (0) Contrasting Two Observation Hothodologue

‘We include as 'appendlx | a paper bgmm Is présently a graduata
student in our laboratory. One of Leuler’s spe laltlea is the analysis of
¢ . -

A

I

- . . - N
L]
. ‘) . (—\——\
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. N 16. . . [ N -




» - -
- - " .
* . 1
g R .
- . . . +
5 - - o L .. - ( L, R’ B ‘
. " very fine-grained protocols taken from @ subject working ‘on @ problem. In
N . - . . v,

t
1
i —
+
t

the .paper he makes an lnterpreta}lon of the dgnnko of formation of

abjectives by gethild, . In his” theoretical work ha contrasts tuo modes of -

. Work Which he calls "Planning™ and "Bricolage” (folluing Levi-Strauss).
The planning mode! represente ‘the. subject In terms of & tixed "top goal®

for which .sub-goals are generated, recursively. IR the bricolage mode! the

>

]
"objectives” evolve in the course of 'the.uﬁ(, opportu;ﬂ/stlcally. by

. ’- :
@ssociation, as manifestafions of latent; pre-conscious desires etc.. It
- \:' N . ~

is clear that wost people” adhere to eich of these models gn_some occasion.

-
.

. Some ,people value one.more than the other. Some peopl®s carry this to an -

[ L, \
- “ : extreme of rigidity which impsdes effective work. He havée observed that
’ »

'euch rlgiditUHen ahoud\ltself in areas of work in Yhich the subject ie

not at ease such as mathematics and as the ‘rl'gldltu softens at least some

. T N

"mathematical blocks"™ go @uay. So this suggeets that it would be o
] interpotinb to do such analysis in 8 mode of/trackl/ng the dunailca betueen
- - 'p’anning,' and "bricolage” aes & student goes through @& LOGO learning. \

coa

experignce. On tho other hand the collection of the data might prove ‘

Ve

impoesibly dHchlt in a clan sl tustion. , Thloﬁo 8 Kind of queotlorfuo s
shall try to iiluminate. Another side of the,

estvOh can be raised by
ask ing uhether some phenomena. can be dotoctod by a less intimate form of
data col Ioctuon. such as the appended aanplo of notes taken from Dan uatt'

records of a child, San. Iearnlng LOGD at n.1. T. Lafj)hppendlx E.)

(E) Our Central Plan for Next Yrear

¢ w

Specitically, we uieh to: opcnto\hj\ir}m(l baved clasess at ftifth grade
. . J ﬁé

-—
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level. The,'clu'oel will . be rtl‘@"’l in that they wuill be smali; there

will be on!u four otudonto ln-nch clul But-in uvdrél“othor respects
) Tt -
the classes ulll be ‘very much ld‘o roalf‘%lc than any ue hawe operated in

‘the pas: They - Mill be Fun Fn.an octual publlc echool, and by an

exper ienced Hfth grado teacher who iill by being there ha.ve had exactly,
one year of tralnlng and éxporlon;:e ﬂl:w the usé of conputer;. Our primary
goa! is to document uhat toku pllconln the cl.luz what materials znf
ude; what’ gr.a.n.aectﬁlom toko_;plﬁb betasen students, teacher and_

&onputers; what " the btudanto learn both in the narrou sense of acqulrmg
the skills and concepta ue explicitly toach and in ’the uider 'sense of hou

this IHacto ochoov-uork. problol-oow\ﬁg attltudoa. etc.. The groducta

d

of the. uork relovnnt to thw go#! all! be 8 coherent docunent which wil| be
publ ishad to glve the educotlon «:on*nltu the noot detall'ed possible

concrete image of uhat can h.ppen ina con—‘;vlpr based iearning environment.

e

. N N -~
o
>

A'ae'cb.ndaru goaLu‘ill be the dlacuu“lon' anus tar as possible) the

»
sppraisal of different methode of%data collection, obur_vauoﬂ.

‘measurements etc.. The ewall sample uill make it possible to collect a

+

‘ great deal of information about ‘aach- child., It will, of course, also
prevent statistically reliable conéqiuelons to be ‘draun; But ue are firmly
) .

canvlpcod that this trade-off P A correct ressarch strategg. The

'oxporment nuot not be deecribed ao an "evaluation of tho effects 14

-

learming LOGO" . “Rather it is a ::oeqenaru preliminary step towards such an
. R . . . ~— = »
eyaluetiﬁla We ehall learn. from }t.that certain observations and measures

. can be made and eeem lntqj’tjvolu Besriingful in the eituation while others

Ll

-
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%

. *
§ - vy

-

. are.too lelcult.’obv'loualu unrelated, etc..

-

— 1¢ the firet clau has many

" membere uo (or some other research group) ‘qu .be in @ good pooltion to

plan an evaluation otudy on .@ lore olgnlflcant scale. Houevor it should

not bo forgotten that certain conclusiona o? an evaluatlve nature wil! be

just as vaHd uith 8 subjecte as i th 188. For -example, if all 16 children ,

e fo achleve the level of prdgranlng compstence wue’describe in the
sppynded brukdoun of the xuchlng plan. e coruunlu could*conclud. that
-out kids from' tha ooclo-qulturo-econonlc background ‘of our achool uj!! be _
able to learn LOGO with a teachor like Dan Hatt,) que oub;ecta from the -

samey hackground, taught bu.the same team uould ,not make the concluelon

/ /

Hru": ¢

(F) -Related Hork

-~ .
p

Tuo kinds of uérk are rel&‘vant to the aue’u-mﬂof the value of thie.
projects . . \
\ ’ B < -

N . A, : .
: P < -

-

(1) Hork related to making LOGO ﬁort mdelg available The N.S5.F. has

mrdod a grant to Bolt, Beranek & Neunn of Combridge Mass. to facilitate

dluenlnatlon of‘ LOGO.

add computer sclience centers are engaged in new or improved inple-entatuonc

04 LOGO.

- f

In dadition to this systematic project many firme

~

A

-~

(i) Experimental Hork Similar to Our Research Plan Ho)nlldvo thaj_flhlo ie

tpo only projoct uhlch sets ou)t to study LOGO lurnlng _ysteutlcal!y_n a

« Other projects l? the seme spirit grei- the work

-~

at the University of Edinburgh with high echool students; tho‘uork at the

‘ t N v
. N 4.
.

/

#

’
B




- 4
Yorktoun Heights B.0.C.E. S. on elonntorg school children ulth severe
" emotional erobiuu uork of th' LWD ccntcr at the University of Quebec_ in
Montrea! on individual chlidren on @ cHntcol basis (i.e. sach child is
.glven, a JIH.nnt oxporlonco depending on hio‘ o&ecial needs an;intorutah’
and . uork’ lt tho XEROX resserch center 0! Pelo Alto (which does not use LOGD
Itodlf but tho felated !lnqulqc SﬂM.LTALK) where work uith individual
“children is cooducted in e Iovoratory rether then 8 school setting.

We are in touch uith ali thess groups and make systematic use of ‘their

ideas in designing our teasching mater{al snd our observational procogurea.‘

~
.
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A. the project is designed to ansuer the following questlions:

1. How much can Sth grade chiidren, in a rooular school setting, Ie;arn
lbo:t computer progr_ulin,g. using a LOGO onvironl.r)t..' {See Co-puter
Programming Skills and Concept; In the LOGO courase, Appendix A.)

. / )

2. What concomitant skille that ar'e part of the standard ochool‘

- -

(:urriculu. (lbthelptlca. sclence. end Ianouaga) do children learn in" the

¢
cour se of their LOGO work? Do they acquire concepts that would normally be

LI 4

K conaigored *advanced” "for their ago level? '(See Appendix B.)

¢
. L 1

! .‘ . ‘X )
. ] - o : ¥ ]
3. What non-standard eKills (problem-solving_ through planning and

debugging; use of procedural thinking and computer lo-ta'pﬁoro., stc.) do

- . .\

children in the course of the LCEd work?
: -\

& Does the LOGO experlonco produca any changn in the chi Id .
att)tude tousrds lserning or tousrd hhulh’horulf as a lesrner, ‘both ln

gononl. snd in relation to’ pprtlculor oubjocto (e.g. mathematice)?,
o~ - |

-~

S. Wnat changes, if sny, cen be founq‘in the child'e attitude toﬁarq.

using conpute;-o and ‘touardl the role of computers as part of our

technological socliety?

s




*

¢

B. Cpuhnii on the uoefulr&oﬁ of ansuering thege questions:
‘I, Provvldo speci fic information about the use .of the LOGO co%puter >

language, ' hardusre syetem and philasophy of instruction, In .a realistic -

[ A
public school setting, HMuch of this-knouledge is resident in the
¢ ’ ) 4
experienced ‘etaff ,members of the LOGO group, The reporting function“of '
’ 7

thie experimgnt wil® bring it into publicly accessible form. -
. ) _ .

5

3

v

2. Provide evidence to educators in school systems and universitiss

and funding agenfies to justify the use of LOGO as an slementary achool
. AN ‘ * .

ectivity -- for/nlng a bridge to the technological environment of the. near
i ‘ . h

future. N i

~ S~ \
v 3

3. Clarify the needs for future work Lnﬂ curriculum devdlopnen‘t and
teacher training to imples®nt LOGO successfully in .realistic school*

settings during the next feu years.
. } N /-

' A
4. Ctarify the indirect lQ"arnlng potepntial of LOGO in both

L.
- L)

v . L4
" conventions! and @-convoﬁ!lml sreas of schaol curriculum and point the

. 1 ( .

wey to large scale verification of this poten'tlal in future exper iments.

22.
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) 3. RESEARCH PLAN N
A. Design. n e

"1. He will set up a computer |aboratory in Lincoln School, Brookline,
Mass. consisting of 4 stand llono{:ouputan ulth nooclkatid ocfulpunt (see
eppendix C for description of the |aboratory.) -

2. We wlill tesach & tén-ueek classes, with 4, 5th grade students in each
f:l,au. Each class wiil meet 4-5 hours/usek for a total of 48-58 houre of

exposure time for each child. (See appendix D for a description of the

course material and eaching methods.)

.
4 4

/"g - ‘ -

3. Tuo of the classes uill be taught in the fall, tuo in the Spring, with

time allotted before, ‘betusen, and after the classes. for planning and -

documentation. ' N -

- v
[N . v
- ~ e

‘4. The cliaeses uill be taught by an,e;merlencod claesroom teacher, trained -

~

in LOGO, and gbeerved by AIT qraduat‘e students. Detalled anecdotal records

uwill be kept by the teacher arid observer, as uel! as charts docPaentlnp

mo‘ach child's ascquisition of fcoiputgr prqqrn;:fng skiiis end traditional

N

" school subject matter. (See appendix E for ducrlptlon/ ) oach to
observational :'rec'ord keeping.)
" -

" 6. Evaluators e&xperienced in informal education,’ and cognitive peychology,

from Education Development Centsr (Neuton, Mass) wuill perticipste in the

(\L
N - &

, . ‘ - ’ r .
- \
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design of activities for children, to be ueed .'I.nforullu in the LOGO-
classroom, to @seess the children’s lcquloltlon' of underotdndlngo in
problem eolving, use of procedural thl;*ing and, computer nota;:hora. and

Va1 Intg;,prog the children’s r:upomu to these gctlvltlu. (See appendix
F' for uaalu of such Ic'iivltiu). |

+
a

6. Consultants in the ares of affective behavior - uill devise and condu;t

-\\Intorvlous to assess uch child'e ettitude toward's learning, touards

[N

school, and touards hilnlf 'TY | Iurnor. as we!! ae to asewss each child’'s

sttitude’'s touards computers. These interviewus uill pe conducted once
i

before, oncoﬂdurlnq and onco oftor each set of clnoea.

l

. ] . . i ’] -~

’ ) .
B. Samples :

o

1. The student popullt'ion ulli consiwt of. lpproxiutefu 16 fifth gradi
otudenio at the Lincoin Elementary Schoo!, Brookiine, Hau.. Lincoin
School is in a louer socio-economic ares of Brookline, a ouburb. ad;acent

to Boston. IThe chlldren‘ uill represent a ruoonab‘lu normal distribution
e ‘
of prior academic achlovonnt._ ltruolng thou of)avoragc abllltu. Since

"the scope of the exparlnnt ie uall end the number of subjecte

etatietically Insignificant, there will bo no l({upt to select a control

~

group for tHie experiment. .
L] S . ¥ b ’ ) 3

2. This experiment uilf™ be 8 continuation of a cooporfltlve relationship

betusen the Brook!ine Pubiic Schoole, and the LOGO Group.




p
' / Schools) ‘have formally endorsed a LOGO exper iment

o S
. .'

) /
~ Ouring tr)o'& 1976-77 dcadgmic year, D:-. Daniel H. Hatt, a 'f‘ch grade
teacher’ at the Lincoln School, has been spending a goo/{' of sabbatical ledve
as a visiting rnur"th.auoc‘lato uith the LOGO Group. Dr.: Hatt uill be
the teacher of the LOGO classes in the proposed experluﬁt. Dr Boport I,

Sperber, Superlntondon\t’ of Schoole,- Dr, Ja;:quollm P. Clsment, Aoiintant

Super intendent for Curriculum and Instruction, and the Testing, Research
. /D-—‘\ -~ -

and Eveluation Committes (a group of Brook!ine teachers énd admipistrators
which must approve any educational research pt’fqod in the B}-ookllno
ithin the Brookline

Schools. ‘The plan has aﬂlso been approved by Mr. Gerard P. Cogo. Principal

' "ot the Lincoln Schoql, and discussions about the details af Implsmentation

~

have begun ulth teachers at the Linco¥n Schoo! (see attached letters).

- .
{

3. Consultante from Education Development Center, Inc., & private, non-
L - -

profit organization with wide sxperience In the development’
implementation, and evaluation of Science and Math curricula have agru(to
participate in the preparation, uss and documentation of informal means of

-

assessmerit (see attached letters). . . . '

/

C. Data Analysis And Interpretation:

* "

Thie plan does not lend iteelf to statistical approsches to the snalysis of
data. Rather, we propoee to urite a finat report, in a form suitable for

uidespread pubiication. Thie report will includes

o 1
— 3
. ,
NS 5. s
.
.
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1. A summary of uhat the children |earned In the area of computer

prégra’ulnq. and traditional echool subjects, as taken ‘from the anecdotal

recorde and the charts kept by the teacher and observer. '

2. An analyeis of the fesults of the Informal assessments of the children’s

development in problem solving tdsks and in the use: of procedural thinking.

.

3. An analysis of the results of intervieus conducted to assess the

atfective effects of the experience on the children.

[N
r

4. A brief eummary, of-sachtchiid’'s progrees, taken from the anecdotal

-

records. . . \v T )

S. Discussion of neu questiona raised by the experiment, Yand suggestions

-

for further refésarch to provide more formal validation of the results, and

for dovo.lopnﬁt in the areas of teacher training and curriculum materials.

I
e

7
¥

We fee! that the results of our work documented In this way, will

' demonstrate /nr\ the first time the stfectivéness of the LOGO learning
onvl‘rohnant‘qalthlﬁ @ public elemsntary schoot. Other researchers uill'have
some specific information on which to base fur ther onp;rlnnti. Schoo! and

" University Educators 'ulpl have Informstion on which to begin to consider

) .
the practical implementatiyn of LOGO 'ln a wore realistic way. Success of
the experiment uill suggest @ strong effort in the }aroao' ot teacher
_trllnln'q and curriculUm development, based on the experiences doscrlbe’d‘ in

. . o 26, 0. / .
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our report, . ) -

N
.

4. SCHEDWE OF ACTIVITIES: |

-—

A. Preparatory Pﬁaoe: . Sept., - Oct. (SAuo.eka)‘

Dur'ing this b'orlo& ue uill be Inotai”nq equipment, preparing cpAoJHIc*

v \ . -
teaching plans, and devising, with the participation of consul tants, charts
’ \

d anecdotal record ,keeplnb systems, assessment a.ctlvlties‘ for the .

children to car'ry out’ during the classes, and intervieus 'for use in the
atfective areas. We will aleo provide a two day training pro_gr,bn for the
teachers at Lincoin Schbol,,'piﬂor:- to the beginning of the ochoo‘l year: He
,uli! consutt uith the teachers about ‘ths selection of students, and in.late
September, conduct any proll\alnaru lntervleus-m‘- assessments ulth. the 8

-

students seliected. \ ‘

-

*

B. Firet Class Session: Oct. - Dec. A1377 (10 weeks)

During this period we wi'll be holding daily classes with the sstudents.

Assessment activitigs will be built into the classes at regular intervals

and observed or conducted by the comultlnt.o. The chiidren uill be
. |

Interviewed at approximately the midpoint of the 10 week period, and again
a8t the end of the period. Ahecdotal rscords, and progress charte ulll be
. . = .

kept for each chiid. ‘
T | )

C. First Assessment and Revision: Jan, - Feb. (6 weeks)

& '
We mill collect and orgenize the information from the pnecdotal! recorde and
h )

charts. Also, meke a Brollnlnoqy assesswent of the effectivenese of the

(]

>~

27. /’/
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\

_noeutunt activities and lntervlou'o. and maks rsvia‘lona if néceasary.
¢
Consut t- ulth the teachers about the chlldr.an Neactlom to the LOGO

.

' chun. .nd eslect and interview the chlldrcn for-zths next phau.

0. Second Clpo Session: Feb. - muyn (18 weeks)

!

Durlng thie phlu we uill repeat the act)vltlu of tHe first clan osulon.
ulth revised Ios.oon plans, and .tesching utgrlolo. -gssessment activities

and intervieus. \
& N hi >

N ' -
E. Anaiyeie of data; Writing of Final Report: May - Aug, 1978 (12 weeks)

We will caretully organize the data from the charts for all the children in

*.both groups; wurite up the oun?j-lu of each child's work; analyze the
. f - ; )

resulte of the assesgment activities ‘and interviews and write the final

report. v ’ .
,\) . -

" 5. PERSONNEL QUALIFICATIONS:

A. _Professor Seymour Papert has a background of teaching and research 'in

mathematics and in the theory of intelligence. The latter interest led him
to spend five years in close col iaboration with Piaget at the University of

.Geneva and to become one of the core of participants in the eymposia.of

Piagst's Centre df'Eplstuolt':gllt Genstique. Since 1964 he has beern at

R.I.T. where he le Professor o; futhsnatlce as uell as holding ths Cecil
N 1

+

ond [da Green Chair in Educlth?. Frnom 1963 to 1376 he was co-director’

uith Minsky of the Artificial Intelligence Lsboratory. 'He initiated the
- ) ) '
) 28
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|wf LWO and hlo collaborlted on 0G0 dwmlopnnt uith many workere at

. H [eTu, ot Bolt.\ Borlnok}lnd Nounn. and lt other centere of oducntcon I
. ~

¥ 2y

rouqrch. _He sees the" concept of Turﬂo Geometry as an expreseion of thc
<, .

unich'ltoon of three intellectual roots: mathematics, Piaget's

> epietlihology and computer science. (See appondl;c fon v‘ltao)
. - ’ =~
oo ! . N S
LA - P c>I.'.i|'°. Daniel H, Natt. presently on sabbatical leave fros the Brookllne -
) Public Schoola. Brookllno. Maes., 'Is ependlng the 137§-77 academic, goar as .
ST ] Yls!ting Reuarjch Aogoclata:nh.The LOGO Group._‘ He has been a teacher »
( of fourth and fifth grades at the Lincoln Elementary Schoo! fn Brookline - P

" for the prevyl'ouo oeven'usare. Prior to joining the Brookline Faculty, .
Hatt was a staff devolope'qulth Elementary S¢lence Study, part of Ed\li'ltlon

Development Center, Inc.

b
o
¢ *
L}

an alle-?ntary school curriculum development ]

prbject. sponsored by the National Science Foundation. - -
e . ' ) !

. ? ) ‘ .
A ' By combining cxper\tloelln Computer Science, ‘and Psychology, and Elementary
' science and elementary 'schoo»l teaching, .t_.hlo‘ tou,ufll be uniquely able tp
ccrr'g out the propaaéd otudu. -Fur thermore, Or. -Natt ull? be‘uori;ing uith )
‘ the Brook1ind Sehool oysten; pala by tr;/ﬁrant under & oub-contract (seo r“
. p e

budge t worksheet) to the ochool“uoten. ln this way, ho (TR RN bo lblo to :

. *malntain effective lisson wuith the ;ur-mtqs and Brookline school

i ld#lotrl;m‘;.v : " : , . R
» I ' . e : -
» - 'z P - e . - . .

C. .Other NIT taculty, @ coneuftants, USRE ‘consul tante.
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8. ORGANIZAJ’!ON .AND HANAGEPENT PLAN Tho ruearch team, consi g of

.Profcuor P.port Or. Hatt, faculty members of the MIT LOGO Group. HIT
graduate o}udonto lnd consul tants from Educatlon DEvelopment Center, and
" from the Divison for Stwﬂouoréh in Edulgtion of MIT, will function
, under thr-oupu;;folon of Professor Pa.pcré. As Principal lnvo.tlgator. he
suill have raeponolbllitu for overeight of the entire project. With Dr.
/\ctt. he i IL coordlncto the work of tho outeide conaultanto. and urite the
interim progress reports. _ Or. Watt. and meeuor Papert uwill also share
reoponu‘lbtlltg for urutI@ the final rqport deecribing the LOGO learning
onpdrnnco and summarizing the flndlngo of the teachérs and the observers.
i
Or. Watt uHI havo rupovylbillty\ for teachlng the LOGO clauea.
namt/glnlng Haoon with the Brookllne Public Schoolo. supervising the
waduago student observers, and, ulth the observo_ro.”ur.itlng the anecdotal
notee on each c'Iau and keeping the "proqron‘ charte” on' each child. He
will have rcoponalbllltg fot coorcilnltlng the classroom work of. the
consultents. He wili 8ls0" have responsibi|ity for these portions of the

e

fh’al project report which ounnrlze ‘the work of each child, and which
e
analyze the Inforntlon obtoin_ed from the progress charts.

v
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